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1

My invention relates, in general, to means for
controlling the transmission of signals in an elec-
trical system and relates, in particular, to means
in a television system for changing in any de-
sired manner the picture transmission from one
subject, being televised by one camera, for in-
stance, to another subject, being televised by
another camera, for instance.

In the fransmission of a television program it
is common practice to use more than one source
of television signals, for example, in a program
of studio origin it is common practice to use
more than one pick-up camera to televise the
scenes and to switch from one camera to an-
other during the presentation of the program.
Abrupt changes from one scene to another are
not particularly pleasing to the eye.

Accordingly one of the objects of my inven-
tion is to provide improved means for gradu-
ally replacing one video signal in a television
system by another so that the effect produced
upon the receiver screen is a gradual wiping of
one scene off the screen while simultaneously
unfolding another scene in a way which is pleas-
ing to the eye.

Another object of my invention is to provide
means for switching from one video signal to an-
other at a high rate without introducing objec-
tional switching or transient voltages which im-
pair the performance of the television system.

An exemplary embodiment of the invention
comprises a first amplifier having an input cir-
cuit and an output circuit and a second amplifier
having an input circuit and an output eircuit.
The input circuits are adapted to be connected,
respectively, to first and second sources of video
signal. The output circuits are adapted to feed
a common utilization circuit. The amplifiers are
alternately blocked by pulses obtained from a
multivibrator type oscillator which is periodical-
ly triggered by the line synchronizing signal.
The signal appearing in the utilization means is
@ video signal made up of a combination of the
first and second video signals. The portion of
a particular video signal making up the com-
bined video signal is determined by the width
of the pulse from the multivibrator which in

turn is controlled by a potential applied to the

multivibrator. By suitably varying the poten-
tial applied to the multivibrator, the portion of
the particular input video signal in the com-
bined video signal may be varied from substan-
tially zero to a hundred per cent.

The nature of the control signal applied to
the multivibrator and the manner in which it is
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varied determines the nature of the “wipe” effect
produced. A simple wiping operation achieved
by varying the potential applied to the multi-
vibrator may be described as follows. Before
the transition from one picture to the next, pulses
from the multivibrator block out the second pic-
ture and allow the first picture to pass through.
During the following frame since the control po-
tential applied to the multivibrator has changed,
the width of the pulse from the multivibrator
has changed causing a small portion of each
video line of the first picture to be blocked out
and a corresponding portion of each video line
of the second picture to take its place.

During following frames, the portion of each
video line of the first picture which is blocked
out is progressively increased until eventually the
picture coming through the first amplifier is com-
pletely blocked out and the picture coming
through the second amplifier is allowed to pass.
Thus, at any time during the wiping operation
a combined video line is made up of comple=-
mentary parts of video lines of the first and
second picture. By varying the potentia]l ap-
plied to the multivibrator slowly, a slow “wipe”
is produced. By varying the potential rapidly,
a rapid “wipe” is produced. By applying special
wave forms, as control potentials to the multi-
vibrator, special wiping effects may be produced.

Accordingly, another object of my invention
is to provide a simple circuit adapted to provide
a variety of complex wiping effects determined
by the nature of the wave form applied to a
control point of the aforementioned circuit,

A further object of my invention is to provide
& means for automatically displacing one video
signal by another so that as one scene is being
wiped off the screen at the receiver another
scene at the same time is taking its place.

In motion picture projection, various ways are
employed for gradually changing from one scene
to another.  One of these methods is a “wipe.”
The present invention is particularly addressed
to the production of various wiping effects in
A “wipe” is the passing, at
any desired velocity across a screen, of a con-
tour of any desired shape, on one side of which
one picture is presented and on the other side
of which a second picture is pregented.

A feature of the invention is the control of
the contour motion and characteristics of the
“wipe” by electrical waveforms.

A further feature of my invention is to pro-
vide means for wiping a plurality of pictures
onto and then off a.television screen so that
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the effect appearing at the television receiver is
‘ that of one view displaced by another in any
desired manner. '

The novel features which I believe to be char-
acteristic of my invention are set forth with par-
ticularity in the appended claims. My invention
itself, however, both as to its organization and
method of ioperation, togéther with further ob-
jects and advantages thereof may best be under-

stood by reference to the following description’

taken in connection with the accompanying
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portions of the video signals comprising the coni-
bined video sighals are dependent upon the loca~
tion of the edges 2§ and 28 of the keying wave~
forms ¥ and G.

Waveforms F and G as pointed out above are
derived from multivibrator 21 which is a multi~
vibrator ‘of the one-shot variety. :Each cycle of
operation of ‘the multivibrator 2! is:initiated by
a pulse derived from the trailing edge of the line

synechronizing pulses applied from an external

__source to the multivibrator through an amplifier

drawings in which Fig. 1 is a ‘block disgram of
circuits embodying my invention; Fig. 2 shows'’

various waveforms that appear at va¥ious points -

" in the circuit of Fig. 1; Fig. 3-isa:schematic dia-
gram of the circuit shown in block form in Fig.
1; Figs. 4a and 4b and 4c illustrate one of- ‘the, -pie—
ture effects that may be produced by my inven-

tion; Fig. 5 is a diagram showing how the- posi--

tion of the “wipe” line in ¥ig. 4c may be varied

15

-~ are applied ‘to- the multivibrator 21.

43 :and -a ‘keyer ‘42" -adapted tto derive a pulse

“from the synchronizing signal corresponding to
" the $railing -€dge sof ‘the synchronizing pulses.
Waveform E shows. ithe triggering pulses which

The width

- of the pulses obtained from the multivibrator 21
may be varied by vdrying the control potential

20

by varying -the veoltage -applied:to:a-control point:

" of -an iexemplary -embodiraent ‘of 1y -invention;
Fig. 6 illustrates a variety-of- effects that may be
produced by anplymg suitable ceontrol- voltage
waveforms to the control point -of -an- exemplary
embodiment -of my--invention.

25

The operation of -an-exemplary ‘embodiment of '

. my invention will best be understood by first
considering ‘the block ‘diagram-of Fig. 1 in con-

| junction -with the waveform -diagram of Fig. 2.
The literal desxgnatloﬁs :in the block diagram cf
Fig. 1 have reference {0 the waveforms of Fig. 2
which have the .same literal -designations.

The system of .Fig, 1 is-supplied with -a first
and-.second: Vldeo s1gna1 Wthh may be obtameu
telev1smg caﬂ"erent scenes These mdeo s1gnals

. are apphed to terminals. 4 and 2, respectively.

. For the-purpose:of exnlanatlon of the invention,
the. ﬁrst video-signal: afpphed at termmal i is:made
an- essentlally Wh.te seene whﬂe 1‘he second video,
signal apphed -at termmal 2..is made an essen-
tlally black scene.
51gnals are shown -as Waveforms A and B, re-
spectlvely AR Fig. 2,
© The first: video -signal is apnlled to & Var1ab1e'
gain. vldeo amphﬁer B8 in Wmch a control-is pro-
vided for 'VaI‘YlIlO‘ ‘the. gain of the amphﬁer

30

35

40

The first: and second- video :

45

‘The- |

v1deo 51gna1 is next. passed through another v1deo ‘,

amphﬁer 9 w‘mch Ffunetions to isolate the source
of video from the keymg transients in the- mput
‘ clrcmts assoc*ated w1th the keyed v1deo amnh-
~fier 0. "The signal is;nekt applied to the 1nput

50

circuit -of "the. keyed -video amphﬁer m The '

apphed at terminal 2 passes is s1mllar to ‘the ﬁrst v

video channél .and comprlses a variable gain
. video.. amphﬁer {4, an isolation video amphﬁer
{6, and. a. kéyed video amphﬁer 18.
The keyed. video amplifiers {8 and '8 whlch
may ‘be regarded as électrohic. switching means

55

60

“-are kéyed by .pulsés. derived from multivibrator

2§ through Keying amphﬁers {8 and 19, and an
isolation amphﬁer 20,

' plied ‘to the cathode cirgiiits of the keyed video

The keying pulses. shown‘_
as. waveforis Fand Gin. TFigs. 1 and 2 dnd ap-.

- amplifiers {0 and (8 over conductors {8z and 194, -

’ respectlvely, are-of. oppos1te polarlty thereby per—v

mitting only one video amphﬁer to -pass or con--

duct a-signal .at.one. tlme The combmed video

“signal -appearing at ‘the output ‘of the keyed.

video amphfiers i0 and IG eomprises a.video sig-
nal.made up of-a:portion of the:video signal:from

70

the first video channel -and: part :of the:video..

- signal: from the second video: «channel.. Relative

765.‘

“applied. to terminal 31.

‘waveform. J.

Accordingly, the edges
95 and 26 of keying waveforms ® and G may be
varied from edge-21-to 28 and from 'edge -29:19
edge 30, respectlvely, Jy-varying-the -control.po-
tential -applied to-terminal 31 in ozrder 'to vary
the portion:of- each video.signal appearing in the
combined video signal-at the-eutput: of«the keyed:
video amphﬁers -18:and. 16.

Waveform -J shows the outputs -of keyed video
argplifiers 18 and 16 which are-applied to video:
amplifier 33. Waveform H shows the-contribu-
tion-of keyed-amplifier 18 to the combined video -
signal shown as waveform J. Waveform I:shows.
the- contribution of keyed amphﬁer 5. to.the:com~
bined wvideo output. s1gna1 With .amplifiers. 10
and {§-in normal opera.tlon the keyed video am-
plifier 16 is on: during. the time that keyed v1deo '
amplifier {0-is off and vice versa. -

Whenever the keyed video amplifiers ‘are
switched from -a - conductive to a nonconductlve
state or vice versa,- splke-shaped voltage pulses
or transients are produced in the output circuit
of the keyed wvideo . amplifiers {8.and ¥5. These
spike-shaped voltage. pulses. 35 are shown ‘in.
The. splked-shaped -voltage .pulses.
35 extend. 1nte the black region. of the. v1deo ‘Sige
nal as shown in waveform J.

In order to -facilitate removal of- the spmed- '
shaped voltage /pulses '35 from. the vifeo. signal
appearmg at the .cutput ‘of the video - ainplifier.
33, a'blanking signal which may be eithen positive
or negatlve is apphed through ‘the blanking or,
pedestal amplifier “38. to_increase the -amoutit of
blanking ‘or pedestal -appearing in Ihe. outbut
video signal as shown at waveform K. The re-
moval of the spiked-shaped voltage pulses is ac-
comphshed by 2 Ciréuit arrarigement called a.
series.clipper. The series clipper §71 removes tie.
portion o©f “the waveform K shown. above the.
dotted line 58 to produce the waveform T, "The
signal havihg waveforni- L is then vassed through.
a videéo ‘amplifier - ‘88 and output” amplﬁers a9
and 40 to the video wvutput terminal 1, The,
termmal &1 permlts momtormg of ube v1deo out-_

=C. amp ﬁer of" the kmd mvolved 1n
the apparatus of Fig,'l, the passage of & v1deo -
signal “therethrough. effects ‘2 removal “of the .~
D.-C. reference. level ‘of ‘the A.-C. :signal. THe.
video s1gna1 in passing throuﬂh video ‘gmplifiers
loses_ its . direct” ‘current Teference - Tevel, ‘for ex-
ample, an A.-C. signal may e either a positive
or negatwe signal’ dependmg -on which. part-of: ‘the.-
slgnal is taken as.zero- reference Tevel, Accom:l--
ingly, it is necessary: to supoly ~eirguits $0- rem-;
sért-the referenee-levi order to; obtam sams-

factory performancein subseguenteireuits. D..:
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C. réinsertion is achieved in the apparatus shown

in block form in Fig. 1 by means of circuits re-
ferred to as “keyed clamps” {1, {T and 23.

The keyed clamps 11, 1T and 23 are diode cir-
cuits which effect a readjustment of potential
appearing at the input to the respective am-
plifiers 10, 18 and 33 at the end of each video
line so that the sighal appearing at the output
of the video amplifiers has the proper D.-C. or
uhidirectional component. The keyed clamps
i1, 1T and 28 are keyed af the end of each video
line by the keyers (2 and 24, respectively. The
keyers 12 and 24 render the keyed clamps 11, 17
and 23 operative at the end of each video line to
permit readjustment of the aforementioned uni-
directional component of signal potential. ‘The
clamped keyer 12 is timed or keyed by a syn-
chronizing signal shown as waveform C supplied
through synchronizing signal amplifier i3. The
clamp keyer {2 differentiates the synchronizing
signal to produce two pulses of opposite polarity
corresponding to the leading and trailing edges
of the synchronizing pulses of the synchronizing
signal., The clamp keyer {2 also removes or clips
the portion of the differentiated signal corre-
sponding to the leading edges of the synchroniz-
ing signal and applies the resultant signal which
appears as waveform E in Fig. 2 to one-half of
the keyed clamp {!{. The clamp keyer i2 also
supplies the signal of waveform E with reverse
polarity to the other half of the keyed clamp 1.

The clamp keyer (2 also keys the keyed clamp.

iT. The keyed clamp 23 and the clamp keyer 24
function like keyed clamps {1 and {7 and clamp
keyer 12 to reinsert the D.-C. component of the
video signal lost by passing the video signal
through the keyed video amplifiers {0 and (8.
The waveform applied from the clamp keyer 24
to cne half of the keyed clamp 23 is shown as
waveform D in Fig, 2. A similar waveform but
of opposite polarity is applied from the clamp
keyer 24 to the other half of the keyed clamp 23.

Referring now to Fig. 3, there is shown a
schematic drawing of the circuit shown in the
block diagram of Fig. 1. Video amplifiers 8 and
9 are conventional video amplifiers. Potenti-
ometer 42 is a gain control for varying the video
gain of amplifier 8. Preferably the amplifiers
8 and 9 are completely shielded from each other
and other components in the circuit. Video
amplifiers {4 and {5 are similar to video am-
plifiers 8 and 9 and likewise are preferably
shielded. The output of video amplifier 9 is sup-
plied to the grid 43 of keyed video amplifier 10
which preferably comprises a pentode in which
the screen grid £4 is voltage stabilized, for ex-
ample, by voltage regulator device 22. The out-
put of video amplifier 15 is supplied to a second
keyed video amplifier 18 which also preferably
comprises a pentode similariy having its screen
grid 45 voltage stabilized. The plates of the
keyed video amplifiers 18 and I8 are connected
together and to the B} supply through the com-
mon plate load 458. XKeying pulses are applied to
cathode resistors 47 and 48 of the keyed ampli-
fiers 18 and i8. The cathode 49 of keying am-
plifier {8 is connected to the cathode 58 of the
keyed video amplifier {0 over conductor 18a.
The cathode 51 of keying amplifier 19 is con-
nected to the cathode 52 of keyed video ampli-
fier % over conductor 19%a. Whenever a posi-
tive pulse is applied across either cathode re-
sistor 47 or cathode resistor 48, the correspond-
ing cathodes 47 and 48 are driven positive with
respect to the corresponding grids thereby ren-
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6 .

dering either amplifier 10 or 16 noncondiictive.
The pulses applied to the grids of the keying
amplifiers 18 and 19 are of reverse polartiy since
the pulse applied to the grid 53 of keying ampli-
fier 18 is obtained from the plate 54 of keying
amplifier 18. The keying waveform applied to
the grids 53 and 55 of the keying amplifiers 18
and 19 are obtained through an isolation am-
plifier 29 from multivibrator 2{ which comprises
electron discharge devices 55, 57 and 58.

The multivibrator 21 is of the cathode coupled
one-shot variety. The cathode follower stage 57
between electron discharge device 56 and 58 of
the multivibrator 2i functions to decrease the
switch overtime from one state of operation of
the multivibrator to another. The width of the
pulse obtained from the multivibrator 21 is de-
termined jointly by the time constant compris-
ing capacitor 59 and resistor 80 and by the uni-
directional potential applied to the grid 81 of
electron discharge device 56. The parallel com-
hination of resistance 62 and capacitor 83 and
also the parallel combination of inductance 64
and resistance §5 functions to improve the wave-
form of the output of the multivibrator 21. Since
the resistance 6§ and capacitance 59 are fixed,
the pulse width of the multivibrator 21 is deter-
mined by the potential applied to the grid §1 of
the multivibrator 2i. ’

The multivibrator 21 is triggered by means of
the triggering amplifier 66, the grid 67 of which
is connecied to a source of triggering potential.
In the embodiment shown the triggering poten-
tial is a pulse derived from the trailing edge of
the line synchronizing signal and is obtained
from the clamp keyer 12. The plate or anode
68 of the triggering amplifier §8 is connected to
the plate 69 of electron discharge device §8. Ap-
plication of a friggering pulse to the triggering
amplifier 6 produces the potential drop in the
blate circuit of device §6 and initiates the opera-
tion of the multivibrator 21.

Briefly the operation of the multivibrator 21
18 as follows: At the beginning of the cycle,
since the grid 18 of the electron discharge de-
vice B8 is connected to B4-, the electron dis-
charge device £ Is conducting heavily develop-
ing a high bias across cathode resistor 71. Sincs
resistance 7f is common to devices 5§ and 58
a large current through resistance 71 places
cathode of device 55 at a high positive potential
with respect to grid 81 thereby first electron
discharge device 58 of the multivibrator 21 is
maintained cut-off. When a pulse is applied to
the triggering amplifier 68, it draws current
through resistor 72 dropping the potential a$
the plate 69 of device 58. This drop in poten-
tial is transmifted to the grid 78 of the cathode
coupled amplifier 57, since device 57 is connected
as g cathode follower circuit a. drop in grid po-
tential causes a drop in the potential at the
cathode 74. The drop in potential at the cath-
ode 74 is transmitted through capacitor 58 to
the grid 16 tending to drop the potential of
grid 78 farther and render the device 58 less
conductive. Dropping the potential of grid 18 of
the electron discharge device 58 decreases the
cathode bias of the devices 56 and 53 sufficiently
so that now device 55 of the multivibrator is
conducting and the device 58 of the multivibrator
is cut-off. As the capacitor 59 charges up to
B potential, the device 58 eventually becomes
conductive again and device 56 becomes non-
conductive. The time during .which device 56
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remams “conductive is determmed by the po-
tential setting on its grid 61 and by the time
constant comprising capacitor 59 -and resistance
§0. -Control potentials may be applied ‘to the
grid 81 through potentiometer 108 which forms
. part of a voltage divider across the B4 supply.
Movement -of the arm 109 of the potentiometer

will .cause the width of the pulse, obtained from .

the multivibrator to change in-accordance there-
with. 'The potentiometer {08 may be -discon-
nected from the multivibrator and potentials -of
various waveforms may be applied at point 110
to produce special wiping effects.

Circuits 75 and 16 are direct current restorer
* eircuits, -conventional in the art-and functioning
to maintain  the proper D.-C. reference level
- for the pulses from isolation amplifier 26 applied

10

15

to the grids 5% -and 53 of keying amplifiers 9

and 8. Were ‘it not for the D:.-C. restorer
circuits 15 :and 76, ‘the D.-C. reference level
would change as'the width of the pulses applied
to the grids 33 .and ‘5% changed. The proper
D.-C. restoration of ‘the video signal appearing
© at'the ilnput of -amplifier 3% is achieved by means
of -g keyed clamp 23. Proper D.-C. reinsertion
at ‘the ‘inputs of keyed video- amplifier {8 and
keyed video amplifier 16 is likewise achieved by
means of keyed ¢lamps if .and 17 respectively.
: The keyed clamps I,
which ‘act as switches to connect one -side of
" each ‘of -capacitors e, {¥e, and 2834, respee-
tively, tc the cenier tap on potentiometers {03,
89 and to.ground, respectively, during a portion
of ‘the horizontal blanking intervdal. The opera~
tion of keyed clamps {7 and 23 will be under-
. stood ‘from an .explanation of the operation of
keyed-clamp (1.

20

‘25

i1 and 23 are circuits -

30

During the aforementloned blanking mterval ‘

the ‘accumulation of c¢harge on capacitor lia
develops gz cerfain voltage bias across this capac-
itor depending on -the setting of the potenti-

40

ometer {88 and on the amplitude of the blanking

signal. ‘During:the occurrence of the video line
the . keyed clamp {f{ presents an open circuit
between “the aforementioned side of capacitor
fig -and the center tap of potentiometer
for:reasons which will appear hereinafter. Ac-
cordingly, the ‘bids developed across capacitor
{{g during the blanking interval is retained
thereon during. the video line angd is applied in
series with the wvideo ‘signal developed in the
cutput. of the preceding stage to the input of
amplifier 8. Thus every video line applied to
the amplifier 8 starts from the same black
reference level which corresponds to the level of
the blanking signal and which also corresponds
to a particular current flow in amplifier 10.
Since ‘the black.level of the video. signal at the
. input to the amplifier is tied to or starts from
a -certain  fixed potential corresponding to the
setting- of potentiometer (8¢ the D.-C. com-
ponent of the v1deo signal assumes the proper
value.

45

169 .

50

55

60

The manner of operation.of the keyed clamp
85

t{ to. connect one side of capacitor |ia to the
center tap of potentiometer {80 for only a por-
tion of the blanking interval will be apparent
from the following explanation. Negative pulses
derived from lagging edges of line synchronizing
signal are applied through capacitor 88 to .the
cathode  of ~diode 11 while positive pulses  de-
rived from: the lagging -edge of the line synchro-

70

nizing:.signal -are .applied -through- capacitor 88 :-

to -the:plate of..diode 18.
18 :are ~oppositely.connected, :the .application..of .

Since diodes . 771 and

75"

the aforementioned pulses to the diodes ‘pet-

mits current to flow in either direction to ca~-
pacitor {1 from the center -tap of potentiometer
199. Sxmultaneously with the application of

“the aforementioned pulses to the diodes 771 and

18, a blanking voltage 'signal is applied across
eapacitor fla from the output of amplifier 8.
Thus a kias voltage is developed across capacitor
{i¢ which is dependent on the voltage at the
center of potentiometer 189 and on the amplitude
of ‘the blanking signal. Upon the disgppear-
ance of the aforementioned pulses the -diodes
71 and 78 are rendered nonconductive by posi-
tive and negative voltages developed across re-
sistors 17a and T8a respectively, by the dis-
charging of capacitors 8§ and 88, respectively,
which became charged during ‘the application
of the aforementioned puises, Accordingly, the
aforementioned bias voltage is retained at capac-
itor fte during the occurrence of the video line.
The -operation of keyed clamps -IT and 23 is
similar to the operation of keyed clamp 1{ ex-
plained in the foregoing paragraphs.

The double diode clamps I and {7 are keyed
or actuated in accordance with the above -ex-
planation by means of clamp keyer {2 which com-~
prises electron-discharge devices 8¢ and 82. Posi-
tive synchronizing pulses are applied to the grid
83 of an electron discharge device 81. The out-
put of -device 81 is differentiated by capacitor -84
and resistor 85. The portions of the differenti-
ated pulses corresponding to the trailing -edges
of the synchronizing pulses are amplified while
the other portions of the differentiated pulses are
clipped or removed by the amplifier-82. 'The cut-
put from the plate of -amplifier -§2 is- applied
through coupling capacitors 86 and 81 to dicdes
17:and 79 and the ocutput from the cathodes of
amplifier 82 having an opposite polarity is ap-
plied through coupling capacitors 88 and &8 to
diodes T8 and 88. Potentiometers 99 and ma
set the D.-C. reinsertion level.

The diode clamp 23 comprising diodes 28 and
91 are keyed by means of clamp keyer 24 which is
similar to clamp keyer i2. A positive synchroniz-
ing signal is applied through coupling capacitor
92 to the grid 83 of device 84 of the clamp keyer
24, ‘The output of device 94 is differentiated by
resistance 85 and capacitor 85. The poriion of
the “differentiated pulses corresponding -to the
leading edge of the synchronizing signal is am-
plified ‘while the portion corresponding to the
trailing-edge of thesynchronizing signal is clipped
so that-a pulse signal of one polarity correspond-
ing. to the leading edge of the synchronizing sig-
nals is applied to one diode 88 through capacitor
97 -while a pulse signal of opposite polarity is ap-
plied through coupling capacxtor 98 to the other
diode. 91.

The clamp keyer 24 supphes pulses. to the keyed

clamp 23 which are derived from the leading -

edges of the synchronizing signal in .order to avoid

improper-readjustment of the.potential applied

to ‘the input of video amplifier 33. due to the
presence of spike-shaped voltage pulses. coinci-
dent in time with the trailing edges of the syn-
chronizing signal. If the readjustment of poten-
tial at the end of each video line at the input
to the video amplifier 33 were to take place at

8 time corresponding to the duration of the trail-

ing ‘edges of the synchronizing signal which also
corresponds to the time of appearance of the
‘aforementioned. spike-shaped voltage pulses, then
a false reference level is set at the input- of the

video amplifier 33 with the.consequent improper



2,653,186

9

unidirectional component of signal at the out-
put of video amplifier 83. Hence, in order to
avoid clamping on the spike-shaped voltage puises
in the D.-C. reinsertion process, the keyed clamp
33 is triggered from a pulse obtained from the
leading edge of the synchronizing signal as shown
in wavefrom C.

Thus, the keyed clamps 11, {7 and 23 effect a

readjustment of the bias potential on the grids

of the amplifiers 18, {6 and 33 after every hori-
zontal line during the blanking interval.

Further details as to the operation of the D.-C.
reinsertion circuits which include the above re-
ferred to keyed clamps and clamped keysrz may
be had by referring to U. 8. Patent 2,299,945
‘Wendt, and to U. 8. Patent 2,313,506—Wendt, and
to an article by K. R. Wendt appearing in the
R. C. A, Review of March 1948.

The video signal from amplifiers (& and {8 is
applied to the grid 9! of video amplifier 33
which preferably comprises a pentode. The out-
rut signal appears across plate load impedance
102 comprising resistance 103 and inductance
104, The resistance {03 and inductance {04 is
also the lcad impedance for the blanking or
pedestal amplifier to which either a positive or a
negative blanking signal may be applied. The
addition of additional pedestal signal to the video
signal appearing at the output of the amplifier
33 is for the purpose of facilitating removal of
the spikes introduced into the video signal by
keying amplifiers {9 and i6. The series clipper
37 including diode §84a and clipping level setter
potentiometer 185 functions to clip off a portion
of the black level of the video signal appearing
at the output of the amplifier 33 in order to re-
move the spikes in the manner suggested by
dotted line 38 in waveform X of Fig. 2. Since the
negative side of rectifier device 104a is connected
to a source of B-l potential through potential
divider 188, the lowest potential to which the
prlate {88 may drop and still maintain a current
through device {84 is limited and is determined
by the setiing of potential divider {§5. The po-
tential divider (8% controls the clipping level
denoted by line 38 in waveform K. The out-
put from the series clipper 37 is then applied to
amplifiers 28, 39 and 40, and appears at point 7.

Referring now to Figs. 4a, 4b and 4c there is

shown the manner in which one scene is wiped

off a receiver screen while another scene is wiped
on the screen. Fig. 4¢ shows the manner in which
the displacement of the scene of Fig. 4¢ by the
scene of Fig. 4b is achieved on the screen of a
television receiver. The line {87 in Pig. 4c is
gradually caused to move across the composite
scene or picture from right to left until the scene
of Fig. 4a is completely wiped off the screen while
the scene of Fig. 4b takes its place. Movement
of the line 107 is achieved by applying a con-
trol potential as shown in Fig. 5 to control grid
61 of the multivibrator 2¢. By varying the con-
trol potential applied by potentiometer 183 to
grid 61 the line {07 is made to move from right
to left or vice versa.

Referring now to Fig. 6 there is shown sche-
matically the manner in which other wiping
effects may be achieved by the system described
above. By applying the waveform shown in Fig.
6a to the control point 3{ of the multivibrator
21, the wiping effect progressively shown in Figs.
6al, 602 and 6a3 is obtained. Figs. 6al, 6¢2 and
6a3 represent successive fields in the transmitted
television picture. The waveform of Fig. 6a has
a repetition rate of 60 cycles per second corre-
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sponding to the number of fields per second.
Potential corresponding to point 112 applied to
the control point of the multivibrator represents
a condition in which horizontal lines of scene B
only appear on the screen. The potential corre-
sponding to point 113 represents a control po-
tential during which horizontal lines of picture
A alone appear on the screen. By varying the
control potential periodically at a 60 cycle rate
between these two points the progressive effect
of wiping picture A off the screen and picture
B on the screen is obtained. Fig. 6b and Fig. 6¢
show other waveforms which may be applied to
the control point 31 to produce the progressive
wiping effects shown by Figs. 6b1, 6b2, 6b3 and
8cl, 8c2, €c3, respectively.

The waveform of Fig. 6a may be produced
from an ordinary electron discharge device trig-
gered sweep circuit in which the grid bias of the
sweep electron discharge device is progressively
changed. The waveform of Fig. 6b may be pro-
duced by a full wave rectifier and a clipper. As
the magnitude of output waveform from the rec-
tifier is progressively changed in magnitude, the
waveform shown in Fig. 6a is produced. 'The
waveform of Fig. 6c may be produced by a multi-
vibrator operating at a 60 cycle rate and in which
the pulse width is varied as shown.

While I have shown particular embodiments of
my invention, it will of course be understood
that I do not wish to be limited thereto since
many modifications, both in the circuit arrange-
ment and in the instrumentalities employed, may
be made and I therefore contemplate by the ap-
pended claims to cover any such modifications
as fall within the true spirit and scope of my
invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. The combination, in a television system in
which a plurality of images to be televised are
scanned line by line, and in which said images
are reproduced line by line on a remote screen,
of a common transmission channel, a pair of in-
dividual channels each carrying signals varying
in accordance with respective ones of said images,
a pair of electron discharge amplifiers each hav-
ing an output circuit connected to said common
channel and each having an input circuit con-
nected to respective ones of said individual chan-
nels, a multivibrator adapted to produce a single
control pulse in response to synchronizing pulses
applied thereto, means for applying synchroniz-
ing pulses synchronized with said line by line
scanning to said multivibrator for developing
control pulses synchronized with said line by
line scanning, means for applying said pulses
in one phase to one of said amplifiers and in the
opposite phase to the other of said amplifiers
whereby said amplifiers are rendered alternately
conductive at said line by line seanning rate,
thereby line by line a portion of said one image
and a complementary portion of said other image
is produced on said remote screen, means in
association with said multivibrator responsive to
a unidirectional control potential for comple-
mentarily varying the duration of the control
pulses applied to said amplifiers in accordance
with the variations of said control potential,
means for applying a unidirectional control po-
tential varying in a predetermined manner to
said control potential means to vary complemen-
tarily in & predetermined manner portions of said
two images appearing simultaneously on said
screen.
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2. The combination, in a television system in
- which a pairof images to be televised are- scanned
line by line, and in which said images are re-
produced line by line on & remote sereen, of a
common transmission' ehannel, a pair of indivi-
dual channels each carrying signals varying in
accord with respective ones of said images, a pair
of electron- discharge amplifiers each having an
output circuit connected to said common-channel
and each having an input circuit connected to
respective ones.of said individual channels, each
of said amplifiers including means responsive to
a voltage of predetermined magnitude and polar-
ity -applied thereto for rendering said amplifiers
nonconductive, & pair of electron discharge- de-
vices, circuit means for rendering each of said
devices conductive when the other is nonconduc-
tive, circuit means for rendering conductive that
one of said devices that is- nonconductive whereby
that ‘Gevice becomes conductive and the other
device becomes nonconductive, circuit means for
rendering saig one device nonconductive again
after o predetermined’ interval, said second cir-
cuit means including ‘means -for synchronizing
the periods of conduction of said one device with
said line by line scanning, means for deriving an
output from one of said devices having an am-
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plitude exceeding said -predetermined magnitude,

- means for applying said output in one polarity
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to the voltage responsive means of one of said

amplifiers and in the opposite polarity to the
voltage responsive means of the other of said
amplifiers, whereby said one amplifier becomes
nonconduetive during the conduction of said one
device while said other amplifier becomes non-
conductive and said other amplifier becomes con-
ductive during the conduction of said other de-
viee while the said one amplifier becomes non-
conductive, thereby-line by line a portion of said
one image and a complementary portion of said
other image is produced on said remote screen.

_ WINSLOW L. HURFORD.
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